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(54) IC CARD 

(57) A multifunction IC card (MFC) has compatibility 
with a multimedia card, an SD card, etc. in that connec- 
tor tenninals (#1 through #13) are disposed on a card 
substrate (1) in two rows in a zigzag fashion, and real- 
izes multifunction facilities in that a memory card unit (3) 
and an SIM (Subscriber Identity Module) card unit (4) 
are respectively exclusively connected and mounted to 
predetemnined terminals of the connector terminals (#1 
through #13). The memory card unit (3) and the SIM 
card unit (4) are respectively separately provided with 



areas for storing secrete codes for security. Thus, one 
IC card is capable of implementing multifunction facili- 
ties different in security level. Owing to the adoption of 
a plural-column layout corresponding to a fomn typified 
by the zigzag fashion in an array of the connector ter- 
minals, a relatively simple structure can be adopted in 
a card slot, wherein the amounts of protrusion of slot 
tenninals in a card slot are atternately changed in asso- 
ciation with a zigzag section, and the slot tenninals are 
disposed in a row in parallel as a whole. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to nnaintenance 
of connpatibility in an IC card and its function expansion, 
and to, for example, a technology effective for applica- 
tion to an IC card for implementing a muttibank or a mul- 
tifunction while compatibility with a multimedia card be- 
ing maintained. 

BACKGROUND ART 

[0002] With a view toward executing transmission of 
intomriation between a cellular phone and a digital net- 
work device, or the like, a memory card like a multimedia 
card has been proposed which has implemented a re- 
duction in size and weight and simplification of an inter- 
face. As described in, for example, the Interface (De- 
cember issue in 1999) issued by CQ Publishing Co., 
Ltd., a multimedia card has seven connector tenninals 
as external interface temninals and adopts a serial inter- 
face. This is capable of reducing a load on a host system 
as compared with an ATA interface adopted by a PC 
card or hard disk and is available even for a simpler sys- 
tem. Further, the same reference has also described 
that an SD card has been proposed as an upper com- 
patible memory card of the multimedia card. 
[0003] The present inventors have discussed a func- 
tion expansion of a storage-system IC card such as a 
multimedia card or the like. Thus, the present inventors 
have previously filed the invention wherein extension 
temiinals are provided while compatibility is being nnain- 
tained with respect to a standardized terminal array of 
a multimedia cardorthe like, thereby enabling a function 
expansion such as an increase in the numlDer of data 
bits (Unexamined Patent Application No. 2000-18030). 
Further, the present inventors have carried out discus- 
sions directed toward the implementation of amultlbank 
or multifunction using such extension tenminals. In a 
GSM (Group Special Mobile) mobile communication 
system or the like using an S\M (Subscriber Identity 
Module) of an IC card, for example, an SIM card has a 
single chip microconnputerorthe like, which stores sub- 
scriber information and account infomriatlon or the like 
necessary for subscriber acknowledgement and man- 
agement for security and realizes communication pro- 
tocols, and whk;h builds therein a nonvolatile memory 
such as a flash memory, for example. When one at- 
tempts to apply a storage card such as a multimedia 
card to a cellular phone of such a GSM mobile commu- 
nicatton system, an insertion slot for the storage card is 
required in addition to one for the SIM card. Thus, the 
present inventors have found that there is room for im- 
provements in terms of space factors. Further, the 
present inventors have found that a difference in secu- 
rity level unavoidably occurs In memory infonnation be- 
tween the storage card and the SIM card and hence 



there is a necessity that the difference in security level 
is allowable as a difference upon the multifunction. 
[0004] An object of the present invention is to provide 
an IC card capable of executing a function expansion 

5 such as a multibank or multifunction or the like while 
compatibility with a predetemnined standard is being 
maintained with respect to a temiinal an-ay. 
[0005] Another object of the present invention is to 
provide an iC carcl capable of expanding multif unctions 

10 different in security level. 

[0006] The above, other objects and novel features of 
the present invention will become apparent from the fol- 
lowing description of the present specification and the 
accompanying drawings. 

15 

DISCLOSURE OF THE INVEfSlTION 

[0007] [1] An IC card according to the present Inven- 
tion takes into consideration compatibility and a function 
20 expansion thereof. As to the compatibility of the IC card, 
upward compatibility and downward compatibility are 
maintained. The upward compatibility is that a down- 
ward IC card can be used by being Inserted into a card 
slot of an upward IC card, for example. The downward 
25 compatibility is that the IC.card can be used by being 
inserted into a card slot of the downward IC card, for 
example. An IC card has a first f uncttonal block anr: a 
second functional block each comprising a semteondii:: - 
tor integrated circuit and has a configuration wherein a 
30 plurality of connector tenninals are exposed. 

[0008] In temas of the compatibility of the IC card, the 
plurality of connector temninals are disposed in plural 
rows in a zigzag fashion between columns adjacent to 
one another back and forth as viewed in an insertion 
35 direction of the IC card. If an expression different from 
one for the zigzag placement thereof is taken, then the 
plurality of connector temiinats have an an^y of two col- 
umns fomned back and forth as viewed in an IC card 
insertion direction, and an an^ay of terminal-to-temriinal 
40 areas between the connector terminals disposed in a 
first column, and terminal-to-temriinal areas between the 
connector terminals disposed in a second column are 
shifted from each other in a column direction. It a further 
different expression is made to the zigzag layout, then 
45 the plurality of connector temiinals have an anray of two 
columns formed back and forth as viewed In an IC card 
insertion direction, and a column-direction layout of the 
connector tenninals disposed in a first column and a col- 
umn-direction layout of the connector terminals dis- 
50 posed in a second column are shifted from each other 
in a column direction. 

[0009] Owingtotheadoptionof aplural-column layout 
con-esponding to a form typified by the zigzag fashion 
in an array of the connector temninals, a relatively simple 
55 structure can be adopted in a card slot, wherein a large 
number of sk>t tenninals thereof are alternately dis- 
posed in parallel while the amounts of protrusion thereof 
are being changed. A connector temninal array of a 
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downward IC card is adopted in a specific connector ter- 
minal array of the IC card as it is. On the other hand, If 
a function dedicated to an upward IC card is assigned 
to another zigzag connector temninal array, then such 
downward compatibility that the upward IC card is made 
available by being mounted in a card slot of the down- 
ward IC card, can be also realized. 
[0010] In terms of the function expansion of the 10 
card, the connector terminals of the card include a first 
connector temninal connected and dedicated to the first 
functional block, a second connector terminal connect- 
ed and dedicated to the second functional block, and a 
third connector temiinal sharing an operating power 
supply commonly to both the first functional block and 
the second functional block. By dedicating data termi- 
nals or the like other than a power supply to the first 
functional block and the second functional block respec- 
tively, the Implementation of the upward compatibility 
and downward compalibilily are facilitated. 
[0011] When one attempts to achieve compatibility 
between three generations or IC cards of three types or 
more, such a case that a connector tenninal array of a 
first IC card is adopted for a connector terminal column 
con-esponding to a first column as it is, whereas a ded- 
icated function added to a second IC card is assigned 
to a connector tenninal column corresponding to anoth- 
er zigzag second column, and dedicated functions add- 
ed to a third IC card are assigned to both the specific 
terminal column corresponding to the first column and 
the connector temninal column corresponding to the 
second column, is assumed. At this time, the implemen- 
tation of upward compatibility and downward compati- 
bility between the second IC card and the third IC card 
is taken into consideration. To this end, a structure is 
adopted in whteh the connector temninal at one end ex- 
tending in a column direction of the connector temninals 
disposed in the second column extends to a position 
where the connector temninal adjoins, In a column direc- 
tion, the connector temninal disposed in the first column 
and placed at one end extending in a column direction 
of the connector temninals thereof, and the connector 
temninal at the other end extending in a column direction 
of the connector terminals disposed in the second col- 
umn extends to a position where the connector terminal 
adjoins, in a column direction, the connector terminal 
disposed In the first column and placed at the other end 
extending in a column direction of the connector termi- 
nals thereof. According to it. such compatibility that the 
first to third IC cards are mutually inserted even in a slot 
of any of other IC cards and made available, can be eas- 
ily realized. 

[0012] [2] The function expansion of the IC card is in- 
tended for a muttibank mennory, for example. At this 
time, the first functional block is a first memory card unit 
including an electrcally rewritable first non-volatile 
memory, and a first controller which perforrris access 
control on the first non-volatile memory in accordance 
with instmctions supplied from the first connector termi- 



nal and control on an interface with the outside via the 
first connector tenminal. The second functional block is 
a second memory card unit including an electrically re- 
writable second non-volatile memory, and a second 
5 controller which perfomns access control on the second 
non-volatile memory in accordance with instructions 
supplied from the second connector tenninal and control 
on an interface with the outside via the second connec- 
tor tenninal. 

to [0013] If the multimedia card or the like placed under 
the present situation is taken into consideration al- 
though a specific function of each connector tenninal is 
arbitrary, then the first connector temninal includes a 
clock tenminal and a data temninal, the second connec- 
ts tor tenninal includes a clock tenninal and a data tenni- 
nal. and the third connector tenninal includes a source 
voltage supply temninal and a ground voltage supply ter- 
minal. 

[0014] The first memory card unit and the second 
20 memory card unit are configured as a parallel operable 
multibank memory unit. 

[0015] In order to Increase security of data stored in 
each nonvolatile memory, the first controller may have 
a security function for encrypting data written into the 

25 first non-volatile memory and decrypting data read from 
the first non-volatile memory or effecting other encryp- 
tion on the data, and the second controller may have a 
security function tor encrypting data written into the sec- 
ond non-volatile memory and decrypting data read from 

30 the second non-volatlle memory or effecting other en- 
cryption on the data. 

[0016] [3] The function expansion of the IC card is in- 
tended for a multifunction. At this time, the first function- 
al block is a first data processing unit provided with a 

55 first non-volatlle memory, and a first controller which 
performs access control on the first non-volatile memory 
and performs control on an interface with the outside via 
the first connector tenninal. The second functional block 
is a second data processing unit provided with a second 

40 non-volatile memory, and a second controller which per- 
fomns access control on the second non-volatile mem- 
ory and performs control on an interface with the outside 
via the second connector tenninal. The first data 
processing unit and the second data processing unit re- 

45 spectlvely have areas for storing secrete codes for se- 
curity, separately. 

[0017] Thus, one IC card is capable of realizing mul- 
tifunction facilities different in security level. 
[0018] The first data processing unit makes possible 

50 even writing of a secrete code into a secrete code stor- 
age area at a non-volatile memory manufacturing stage. 
The second data processing unit makes possible even 
writing of a secrete code into a secrete code storage 
area at a manufacturing stage of the IC card. Thus, the 

55 setting of the secrete code is made possible by a method 
or a procedure necessary to maintain security, accord- 
ing to the difference in security level. When, for example, 
the first data processing unit is set as a memory card 
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unit of a general data storage application, and the sec- 
ond data processing unit is set as a microconnputerized 
SIM card unit, the security for the second data process- 
ing unit for processing/managing account infonnation 
must be unavoidably kept strict as connpared with the 
first data processing unit, thus making it possible to meet 
such a demand sufficiently. 

[0019] Even when the first data processing unit is con- 
figured as the memory card unit of the general data stor- 
age application, the first controller may preferably adopt i 
a security function for encrypting data written into the 
first non-volatile memory and decrypting data read from 
the first non-volatile memory or effecting other encryp- 
tion on the data with a view toward enhancing effectivity 
of copyright protection or the like of data stored in the 
memory card unit. 

[0020] When the memory card unit and the SIM card 
unit or the like are adopted as the multifunction facilities, 
e.g., the first connector tenninal includes a clock termi- 
nal, datatenminals of plural bits and a command terminal 
of one bit. the second connector terminal includes a 
clock terminal, a data terminal and a reset terminal, and 
the third connector terminal includes a source voltage 
.supply temninal and a ground voltage supply terminal. 
[0021] [4] When a connector temiinal for source volt- 
age supply is disposed in a connector terminal column 
corresponding to a first column as viewed in an IC card 
insertion direction, a connector temninal column conre- 
sponding to a second column is fomned with a terminal- 
to-tenminal area at a position adjacent to the source volt- 
age supply connector temninal. If other connector tenni- 
nals adjacent to the source voltage supply connector 
terminal are disposed in the connector terminal column 
corresponding to the second column in a zigzag form, 
there is a possibility that slot terminals of a card slot cor- 
responding to the other connector temiinals will contact 
both a source supply connector temiinal and other con- 
nector terminals located ahead of the other connector 
terminals in the course of the insertion of an IC card into 
the card slot before the slot terminals contact the other 
connectorterminals. If a power-supply or source slotter- 
minal is already brought into contact with the source 
voltage supply connector terminal in this state, there is 
then the fear of a power-to-power short. If a structure 
for ensuring the lerminal-to-termlnal area Is adopted, 
then means for Increasing the distance between the 
connector temninal columns corresponding to the first 
and second columns and narrowing the width of each 
connector terminal may not be taken. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0022] 

Fig. 1 is an explanatory view showing a configura- 
tion of a multifunction IC card illustrative of one ex- 
ample of an IC card according to the present inven- 
tion with a fonm of connections between connector 



terminals and circuit units as a principal base; 
Fig. 2 is an explanatory view illustrating a list of con- 
nector temninal functions of the multifunction IC 
card; 

Fig. 3 is a plan view illustrating an actual state of a 
circuit mounting surface of a multifunction IC card; 
Fig. 4 is a back view illustrating an actual state of a 
temiinal surface of the multifunction IC card; 
Fig. 5 is a perspective view illustrating an extemal 
appearance of a cellular telephone; 
Fig. 6 is a plan view showing a slate in whteh the 
multifunction IC card is mounted in a card slot; 
Fig. 7 is a plan view depicting a state in which a 
multifunction IC card is mounted in a card slot for a 
multimedia card; 

Fig. 8 is a functional block of a memory card unit; 
Fig. 9 is a functional block diagram of an SIM card 

unit; 

Fig. 10 is a functional b\ock diagram of a cellular 
telephone capable of utilizing a multifunction IC 
card; 

Fig. 11 is an explanatory view showing a configura- 
tion of a multibank memory card illustrative of a sec- 
ond example of an IC card according to the present 
invention with a form of connections between con- 
nector terminals and circuit units as a principal 
base; 

Fig. 12 is an explanatory view illustrating a list of 
connector temninal functions of the multifunction IC 
card shown in Fig. 11 ; and 
Fig. 13 is an explanatory view showing, as a com- 
parative example, a connector terminal anray in 
which a power-to-power short is developed. 

BEST MODE FOR CARRYING OLfT THE INVENTION 

«Multifunction IC card» 

[0023] Fig. 1 shows a configuration of a multifunction 
IC card con^ponding to one example of an IC card ac- 
cording to the present Invention with a fonm of connec- 
tions between connector temninals and circuit units as 
a principal base. 

[0024] The multifunction IC card MFC shown in Fig. 
1 has compatibility with a multimedia card, an SO card 
or the like in that connector temninals 2 (#1 through #13) 
for a card substrate 1 are disposed in two rows in a zig- 
zag fonn, and realizes multifunction facilities in that a 
memory card unit 3 and an SIM card unit 4 are respec- 
tively mounted with being exclusively connected to pre- 
detemiined tenninals of the connector terminals 2 (#1 
through #13). Reference numerals 5 indicate connect- 
ing wirings that show a generic designation for wiring 
patterns, bonding wires, etc. for connecting the memory 
card unit 3 and the SIM card unit 4 to the connector ter- 
minals 2. 

[0025] Here, the multifunction IC card MFC is as- 
sumed to be an application available with being mount- 
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ed to a cellular telephone. The memory card unit 3 is 
configured as a data storage application which has a 
non-volatile memory like an electricalty rewritable flash 
memory whose details wi II be described later, and a con- 
troller, and stores telephone directory data, incoming 
melody data, etc. therein. The SIM card unit 4 comprises 
a microcomputer with a built-in flash memory, for real- 
izing storage of subscriber infomnation and account in- 
formation necessary for subscriber acknowledgement 
and management for security for a GSM cellular phone 
or the like. 

[0026] While the connector temiinals 2 of #1 through 
#13 are illustrated in Fig. 1 as if directly connected to 
the memory card unit 3 and the SIM card unit 4. the con- 
nector terminals 2 of #1 through #13 are actually dis- 
posed on the back surface (terminal surface) of the card 
substrate 1 , connecting pads connected to their corre- 
sponding connector terminals by through holes or wiring 
pallerns are provided on the surface (nhounting surface) 
of the card substrate, and the memory card unit 3 and 
the SIM card unit 4 are connected to these connecting 
pads. 

[0027] The multifunction IC card MFC is based on the 
size of the multimedia card and conforms to a standard 
in which its thickness thereof is 1 .4mm and its plane size 
is 24mmx32mm.The card substrate 1 of the multifunc- 
tion IC card is configured such that the connector termi- 
nals 2 of #1 through #13 are disposed on aterminal sur- 
face of a substrate made up of a resin substrate such 
as a glass epoxy resin or the like In two rows between 
rows adjacent to one another backward and fonward as 
viewed in a card insertion direction (its longitudinal di- 
rection). 

[0028] The connector terminals 2 of #1, #2, #5 
through #8 and #13 are connected to the memory card 
unit 3, the connector terminals 2 of #9. #1 1 and #1 2 are 
connected to the SDIM card unit 4, and the connector 
temninals 2 of #3 and #4 for the supply of operating pow- 
er supplies are commonly connected to both the menv 
ory card unit 3 and the SIM card unit 4. 
[0029] The connector terminals 2 of #1 through #7 re- 
spectively have layouts and functions based on a mul- 
timedia card standard. A multimedia card mode and an 
SPI (Serial Peripheral Interface) mode are generally 
used for the multimedia card. The selection of the oper- 
ating modes Is detemnined depending on the state of a 
predetermined temninal at power-on. Terminal functions 
of the multimedia card are illustrated in the column of 7 
pin (1 bit) in Fig. 2. A point of difference between the mul- 
timedia card mode and the SPI mode is shown in pa- 
rentheses. In the multimedia card mode, #1 functions 
as a reserve terminal NC (open or fixed to a logical value 
T), #2 functions as a command tenminal CMD (which 
perfonns the input of a command and the output of a 
response signal), #3 and #6 respectively function as cir- 
cuit ground voltage (ground) tennlnals Vssi and Vss2, 
#4 functions as a source voltage supply tenminal Vdd, 
#5 functions as a clock input terminal CLK, and #7 func- 



tions as a data input/output tenminal Data, respectively. 
In the SPI (Serial Peripheral Interface) mode, #1 func- 
tions as a chip select terminal CS (negative logic). #2 
functions as a data input terminal Din (used for the input 

5 of data and a command from a host devtee to the card), 
#3 and #6 respectively function as the circuit ground 
voltage (ground) terminals Vssi andVss2, #4 functions 
as the source voltage supply terminal Vdd, #5 functions 
as the clock input temninal CLK. and #7 functions as a 

10 data output tenminal Dout (which performs the output of 
data and status from a memory card to the host device), 
respectively. The multimedia card mode is an operating 
mode suitable for a system whteh simultaneously uses 
a plurality of multimedia cards. In order to identify the 

15 coH'esponding multimedia card, a card identif cation ID 
(relative address) set to the multimedia card in an initial 
sequence thereof by an unillustrated host device is 
used. The SPI mode Is most suitable for the utilization 
in a simple and low-cost system. The selection of the 

20 multimedia card is performed according to a chip select 
signal supplied to the connector temninal of #1 from the 
host device. In any operating mode, the controller of the 
memory card unit 3 performs access control to a mem- 
ory chip and control on an interface with the host device 

25 in response to a command supplied from the host de- 
vice. 

[0030] IhQ connector temninals 2 of #8 through #13 
are placed as extension terminals with respect to the 
muttimedia card. The connector temninals 2 of #1 

30 through #7 constitute a connector terminal array corre- 
sponding to a first row with respect to the card substrate 
1, and the added connector temninals 2 of #8 through 
#1 3 constitute a connector terminal array corresponding 
to a second row. which is disposed away from the con- 

35 nector terminal array corresponding to the first row. The 
connector temninals 2 of #9 through #12 are identical in 
size to other connector temninals 2. The connector ter- 
minal 2 of #13 is placed in the first row and extends up 
to a position where it perfectly adjoins the connector ter- 

40 minal #7 at one end of the connector terminal an'ay as 
viewed in its array direction. The connector terminal 2 
con^esponding to the terminal number #8 is located in 
the first row and extends up to a position where it partly 
overlaps with and adjoins the connector terminal #1 of 

45 the connector terminal array as viewed In its array di- 
rection. The connector temninal array con-espondlng to 
the first row and the connector temninal array corre- 
sponding to the second array are shifted from each other 
in the row layout of the connector temninals as viewed 

50 In the row direction. In other words, the connector ter- 
minals 2 conresponding to the first row and the connec- 
tor temiinals 2 con'esponding to the second row are dis- 
posed in a zigzag form. 

[0031] The extension temninals of #8 and #1 3 are re- 
55 spectively connector terminals made significant when a 
4-b(t mode shown in the column of Spin (4bit) in Fig. 2 
is selected for the multifunction IC card MFC. Namely, 
when the 4-bit mode is selected, the tenrninals #2 
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through #7 are assigned to functions identical to the cor- 
responding multimedia card mode. The tenninal #1. 
which functions as the reserve terminal in the con'e- 
spondin^ multimedia card mode, functions as a data ter- 
minal Data3 corresponding to a fourth bit, the added ter- 
minals #8 and #9 respectively function as a data temni- 
nal Datal conresponding to a second bit and a data ter- 
minal Data2 corresponding to a third bit. A data terminal 
DataO corresponding to a first bit con^esponds to the ter- 
minal #7 identical to the multimedia card mode. Thus, 
when the 4-bit mode is selected for the multifunction IC 
card MFC, the input/output of data is enabled in 4-bil 
parallel. At this time, the shapes of the connector termi- 
nals 2 of #8 and #1 3 are set in consideration of compat- 
ibility with connector terminals of an SD card. The data 
terminal functions of #8 and #f 13 in the 4-bit mode may 
be transposed. The 4-bit mode is also capable of having 
compatibility with the SD card. 

[0032] The memory card unit 3 of the mullif unction IC 
card MFC is provided with a downward compatible 
mode with respect to the multimedia card. Namely, the 
controller in the memory card unit 3 has an SPI mode 
of the multimedia card or a 1-bit mode like the multime- 
dia card nnode, and a 4-bit mode in which the input/out- 
put of data in 4-bit parallel using the 4-bit data temninals 
#1, #7, #8 and #13 is perfomned. The 1-btl mode is an 
operating mode which allows the multifunction IC card 
MFC to operate as a multimedia card. 
[0033] The operating mode may be set in response to 
the state of a predetennined connector terminal or the 
state of the input of a command from a predetermined 
connector terminal. When the multifunction ICcard fWFC 
is mounted in a card slot of a multimedia card, the ter- 
minals #8 and #13 are brought into floating. Therefore, 
the controller may detect the floating state of both or any 
one of the terminals #8 and #13 at power-on to set the 
1 -bit mode to the multifunction IC card. When it is mount- 
ed in a dedicated card slot having slot terminals respec- 
tively corresponding to the nine connector terminals 2, 
the terminals #8 and #9 are caused to conduct into their 
con-esponding slot tenminals of the card slot. Therefore, 
the controller detects the supply of a specific signal or 
a command from the host device to both or any one of 
at least the terminals #8 and #9 at power-on, whereby 
the 4-btt mode may be set to the multifunction IC card 
I^FC. 

[0034] The extension terminals of #9 through #1 2 are 
respectively dedicated terminals connected to the SIM 
card unit 4. The SIM card unit 4 comprises a single chip 
microcomputer having built in a non-volatile memory 
such as a flash memory. #9 Indicates a data input/output 
terminal I/O, #10 indicates a non-connect terminal, #11 
indicates a clock terminal CLK, and #1 2 indicates a reset 
terminal, respectively. The operating power supplies of 
the SIM card unit 4 are supplied via the ground tenninal 
Vss of #3 and the power terminal Vdd of #4. If a card 
slot corresponding to a terminal configuration described 
in the column of 13pin in Fig. 2 is provided for a cellular 



phone or the like and the corresponding multifunction 
IC card M FC is mounted in the card slot, then the mem- 
ory card unit 3 and the SIM card unit 4 are capable of 
operation independent of each other. If the multifunction 
5 IC card MFC is connected to a personal computer or the 
like via a card adapter or the tike, then a correction to 
telephone directory data and the like can be efficiently 
effected on the memory card unit 31n the multifunction 
IC card MFC. 

10 [0035] An actual state of a circuit mounting surface in 
a multifunction IC card MFC is shown in Fig. 3, and an 
actual state of a terminal surface is illustrated in Fig. 4. 
A card substrate 1 of the multifunction card M FC is con- 
figured such that connector terminals 2 of #1 through 

15 #13 are disposed on a tenninal surface of a substrate 
made up of a resin substrate such as a glass epoxy resin 
or the like in two rows between rows adjacent to one 
another backward and fonward as viewed In a card In- 
sertion direction (its longitudinal direction). Connecting 

20 pads 7 are formed on a nnounting or packaging surface 
in a one-to-one con^espondence to the connector termi- 
nals 2. The connecting pads 7 are respectively fonned 
of conductive patterns such as aluminum, copper or iron 
alloy or the like. The connector tenninals 2 are formed 

25 by giving the conductive patterns such as aluminum, 
copper or iron alloy or the like gold plating or ntekel plat- 
ing or the like. Electrical connections between the con- 
necting pads 7 and the connector tenninals 2 are per- 
formed by unillustraled wiring patterns on the card sub- 

30 strate 1 and through holes or the like for causing the 
front and back surfaces of the card substrate 1 to con- 
duct. 

[0036] A memory card unit 3 has. for example, an 
electrically rewritable flash memory 8 and a controller 9 

35 for controlling the flash memory 8, whfch are provided 
on the mounting surface of the card substrate 1. Al- 
though not restricted in particular, the flash memory 8 
and the controller 9 are respectively made up of sepa- 
rate semiconductor chips. As a matter of course, both 

40 may be made up of one chip together or formed by 
stacking different chips on each other. 
[0037] TTie controller 9 controls a read/write operation 
for the flash memory 8 in accordance with Instructions 
given from outside via the corresponding connector ter- 

45 minal 2. When data securtty Is taken into consideration, 
the controller 9 may further be configured so as to have 
a security function for encrypting data to be written into 
the flash memory 8, and decrypting data read from the 
flash memory 8 or effecting another encryption thereon. 

so [0038] The controller 9 has a portrait or vertically-long 
shape extending along the direction of an an-angement 
of the connector tenninals 2. The controller 9 includes, 
on the connector tenninal 2 side, a plurality of connector 
interface tenninals 9 Pi respectively connected to the 

55 connectortennninals2viatheconnectingpads7, and on 
the flash memory 8 side, a plurality of memory interface 
terminals 9Pj connected to the flash memory 8. The 
flash memory 8 has on the controller 9 side, a plurality 
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of controller interface tenminals 8Pk connected to the 
controller 9. The connecting pads 7 are connected to 
their corresponding connector interface temninals 9Pi of 
the controller 9 by bonding wires 10. The memory inter- 
face terminals 9Pj of the controller 9 are connected to 
their corresponding controller interface terminals 8Pk of 
the flash memory 8 by bonding wires 1 1 . The connector 
interface terminals 9Pi respectively have terminal func- 
tions corresponding to the #1 through #8 and #13. The 
memory interface temninals 9Pj are respectively temii- 
nals for controlling the flash memory 8, for example and 
con'espond to a plurality of terminals having functions 
such as a chip enable signal output, a write enable sig- 
nal output, a command enable signal output, a data in- 
put/output, an output enable signal output, a ready/busy 
signal input, a reset signal output, etc. The controller in- 
terface terminals 8Pk are a plurality of terminals having 
functions such as a chip enable signal Input, a write en- 
able signal input, a command enable signal input, a data 
input/output, an output enablesignal input, a ready/busy 
signal input, a reset signal input, etc. Further, the card 
substrate 1 includes test temninals 13 connected to the 
controller 9 and the flash memory 8 by bonding wires 
(or wiring pattern) 12. 

[0039] An SIM card unit 4 is connected to connecting 
pads 7 corresponding to #9, #11 and #12 via bonding 
wires 17A. Operating power supplies for the SIM card 
unit 4 are supplied via bonding wires 1 78. A pair of bond- 
ing wires designated at numeral 16 is interface wirings 
for connecting the controller 9 and the SIM card unit 4. 
The pair of bonding wires allows the transfer of Infonna- 
tion between the memory card unit 3 and the SIM card 
unit 4. 

[0040] The card substrate 1 is mounted and fixed to 
a casing 1 4 with a mounting surface thereof directed to- 
ward its inside. The mounting surface is covered with 
and protected by the casing 14. andihetenminal surface 
thereof is exposed from the casing 14. 
[0041 ] An outward appearance of a cellular telephone 
is illustrated in Fig. 6. The multifunction IC card MFC is 
mounted In a card slot defined In a side face of the cel- 
lular telephone 20. 

[0042] Fig. 6 shows a state in which a multifunction 
IC card MFC is mounted in a card slot 21 . The card slot 

21 has, at its back, slot terminals 22 that protrude in as- 
sociation with respective connector temalnals 2. Since 
the connector terminals 2 are disposed in two rows in 
the zigzag fomt, the slot temninals 22 (22(S)) of the card 
slot 21 short in the amount of protrusion thereof and the 
slot temninals {22(L)) long In the amount thereof may be 
alternated in a zigzag section. A comparatively simple 
configuration can be adopted wherein the slot temninals 

22 are disposed in parallel on the whole while the 
amounts of protrusion of the slot temninals 22 are being 
changed. Points that contact the connector temninals 2, 
correspond to tip (■ mark) portions of the slot temninals 
22. 

[0043] Fig. 7 shows a state of mounting of a multifunc- 



tion IC card MFC in a card slot 23 for a multimedia card. 
Since an array of connector temninals 2 of #1 through 
#7 of the multifunction IC card M FC is based on the mul- 
timedia card, the multifunction IC card MFC can be 

5 mounted in the card slot 23 for the multimedia card so 
as to match even an application that singly makes use 
of a memory card unit 3. Reference numerals 24 respec- 
tively indicate slot temninals of the card slot 23, to which 
the connector terminals 2 of #1 through #7 are connect- 

10 able. 

[0044] Afunctional block diagram of the memorycard 
unit 3 is shown in Fig. 8. A controller 9 has an interface 
controller 30. a flash memory controller 32, an encryp- 
tion/decryption circuit 33, and a security circuit 34. The 

15 interface controller 30 Is connected to a cellular phone 
20 via the connector tennninals 2 and decodes a com- 
mand supplied from the cellular phone 20 to thereby 
control perfomn the general control on the interior of the 
memory card unit 3 and control on an interface with the 

20 cellular phone 20. Although not restricted in particular, 
such a control program or state transition control logic 
is provided inside the interface controller 30. The control 
program may be placed in a flash memory 8. 
[0045] The interface control is equivalent to interface 

25 control based on a multimedia card mode or an SPI 
mode via the connector terminals 2. The general control 
on the interior of the memory card unit includes authen- 
tication control using the security circuit 34 as the first, 
encryption/decryption control on input/output data of the 

50 flash memory 8 as the second, and access control made 
as for a file mennory of the flash memory 8 via the flash 
memory controller 32. 

[0046] The access control is control which takes into 
consideration compatibility with such a file system that, 

35 for example, a sector is base to data management. In 
order to manage data or files in sector units of 51 2 bytes, 
for example, a memory array of the flash mennory 8 is 
utilized with being divided into data areas set every 512 
bytes corresponding to one sector and management ar- 

40 eas set every data area. Each of the management areas 
includes Information Indicative of the use state of a sec- 
tor, as to whether effective data is held in the corre- 
sponding data area, pointing information to a subse- 
quent sector, etc. Those management areas constitute 

43 a sector management table 35 as a whole. Upon the 
access control, a sector of a file intended for access Is 
associated with Its corresponding physical address of 
the flash memory 8, so that each of memory operations 
such as read, erase, write and verify, etc. is performed. 

50 [0047] The encryption/decryption control perfomns, 
for example, a process for causing the encryption/de- 
cryption circuit 33 to firstly encrypt data written into the 
flash mennory 8 and allowing the encrypted data to be 
written into the flash memory 8, and a process for caus- 

55 ing the encryption/decryption circuit 33 to decrypt data 
read from the flash memory 8 by the flash memory con- 
troller 32 or effecting another encryption on the data, 
and allowing the processed data to be outputted to the 
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outside from the interface conlroHer 30. A suitable algo- 
rithm using a private key or a private l<ey and a public 
key may be adopted for an encrypting/decrypting meth- 
od. 

[0046] The authentication control will be explained. 
Assuming that the memory card unit 3 is used for deliv- 
ery of music infonnnation, literature infomnation, etc. 
through the cellular phone 20 or the like, copyright pro- 
tection against such information may preferably betak- 
en into consideration. When a telephone number or the 
like is stored in the memory card unit 3 and utilized, a 
request for execution of privacy protection against such 
information will be made. 

[0049] Although not restricted in particular as to the 
copyright protection, a predetermined authorization 
code related to the right of reproduction is wrinen Into a 
specific area of the flash memory 8 in a manufacturing 
stage of the flash memory 8. Upon infonDatlon delivery, 
the aulhori^alion code related to the reproduction right 
is transferred from a host device to the cellular phone 
20 or the like. This is set to an authorization code man- 
agement table 36 of the security circuit 34. The delivered 
infonmation such as music infomriatlon or the like asso- 
ciated with the authorization code is downloaded and 
written in the flash nr»emory 8. Its write memory address 
is associated with the authorization code and set to the 
authorization code management table 36 of the security 
circuit 34. Thereafter, the multifunction IC card MFC is 
detached from the cellular phone 20 and attached to a 
reproduction temiinal device or the like this time. In re- 
sponse to an access request sent from the terminal de- 
vice, the interface controller 30 of the multifunction IC 
card MFC causes the security circuit 34 to determine, 
using the authorization code management table 36, 
whether a memory address of a file intended for access 
is a memory area associated with the authorization code 
on the authorization code management table 36. When 
the memory area is associated with the authorization 
code, the security circuit 34 disallows the file access un- 
less a predetemnined relationship between the authori- 
zation code held in the security circuit 34 and the au- 
thorization code written into the flash memory B at its 
manufacturing stage is established. The authorization 
code management table 36 may be made up of an elec- 
trteally rewritable non-volatile memory. The authoriza- 
tion code management table 36 may be placed In the 
interface controller 30 or the flash memory 8. 
[0050] Once a secrete identification code Is set from 
a device such as a cellular phone to a secrete identifi- 
cation code management table 37 of the security circuit 
34 if described as to privacy protection, the security cir- 
cuit 34 requires the interface controller 30 to input the 
corresponding secrete identification code upon a first 
read access request to the flash nnemory 8 each time 
an initializing process of the muttifunctton IC card MFC 
is finished. Until a secrete identif nation code coincident 
with the secrete identification code set to the secrete 
identification code management table 37 is inputted 



from outside, the security circuit 34 causes the interface 
controller 30 to stop memory access control responsive 
to the read request. The secrete identification code 
management table 37 may be made up of an electrically 
5 rewritable non-volatile memory. The authorization code 
management table 36 may be placed in the interface 
controller 30 or the flash memory 8. 
[0051] A functional block diagram of the SIM card unit 
4 is shown in Fig. 9. The SIM card unit 4 Is realized by 
10 a single chip microcomputer and comprises a CPU 
(Central Processing Unit) 40, a RAM (Random Access 
Memory) 41 used as a woric area of the CPU40, a ROM 
(Read-only Memory) 42 holding operating programs 
and the likcforthe CPU40, aserial Interface circuit (SIO) 
J5 43 for pertomiing the input/output of data from and to 
the outside, and a flash memory 44. In a GSM mobile 
communication system, the SIM card unit 4 holds sub- 
scriber infomnatlon necessary for supports of a GSM op- 
erator and acknowledgement/management of GSM 
20 subscribers, such as storage/management of subscrib- 
er infon7>ation about security, creation/management of 
user PIN (Personal Identification Number), etc. Further, 
the SIM card unit 4 holds account information. Informa- 
tion necessary for GSM services like abbreviated dial- 
25 ing/deslination fix dialing, etc. The CPU40 performs a 
process for retaining these information in the flash mem- 
ory 44 and managing them through the use of the 
RAM41 . An operating program for its execution is held 
in the ROM42. Further, the SIM card unit 4 performs the 
30 implementation of communication protocols, file man- 
agement and security management. The security man- 
agement is to confinn the validity of use authority of a 
user and the validity of a use system through the use of 
an authentcation code such as the user PIN. While a 
35 specific authenticatton procedure is not described in de- 
tail, a GSM service provider pre-stores an authentica- 
tion code for the GSM services in the flash memory 44 
of the SIM card unit 4 in a one-to-one con-espondence 
with each user. The authentication code pre-registered 
40 in the SIM card unit 4 is used to make a decision as to 
the coincidence with a code Inputted to the SIM card unit 
4 for each call, for example. The validity is confirmed 
based on the result of its decision. A relationship with 
accounting also exists and hence a security level at the 
45 SIM card unit 4 is generally set higher ttian a security 
level at the memory card unit 3. In the nrujitif unction IC 
card MFC, the SIM card unit 4 and the memory card unit 
3 are respectively assigned inherent connector termi- 
nals as data input/output tennlnals. Therefore, the writ- 
50 ing and reading of secrete codes such security informa- 
tion to and from them can be performed Independently. 
This makes it possible to execute transactions different 
from one another with respect to the security level. In 
other words, the difference in the security level is al- 
55 lowed as a difference upon multifunction. 

[0052] A functional block diagram of a cellular phone 
capable of utilizing a multifunction IC card M FC is shown 
in Fig. 10. 
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[0053] Voice is captured by a microphone 51 as an 
analog audio signal and converted into a digital audio 
signal by an A/D converter 52. followed by Input to a 
data processor 53, The data processor 53 effects a 
voice coding process and a channel codec process or 
the like as a layer process on the received digital audio 
signal and outputs the processed signal as a transmit 
signal. Although not restricted in particular, the voice 
coding process and channel codec process or the like 
are performed using a DSP. Although not illustrated in 
particular, the data processor 53 may build therein an 
accelerator for the channel codec and voice codec. 
[0054] The transmit signal generated by the data 
processor 53 is modulated by, for example, a GMSK 
modulating circuit 54 and further converted into an an- 
alog signal by a D/A converter 55. which in tum is trans- 
mitted from a high-frequency transmission unit (RF 
transmission unit) 66 through an antenna 57. 
[0055] A signal received by the antenna 57 is received 
by a high-frequency reception unit (RF reception unit) 
58 and converted into a digital signal by an A/D convert- 
er 59, after which it is brought to the data processor 53. 
The data processor 53 perfomras a Viterbi decoding 
process, a vofce decoding process, etc. to take out a 
voice or audio signal and outputs it therefrom. The Vi- 
terbi decoding process, voice decoding process and the 
like are perfomned by the DSP or the unillustrated ac- 
celerator. 

[0056] The audio signal outputted from the data proc- 
essor 53 is converted into an analog audb signal by a 
DM converter 60, which is outputted as the voice 
through a speaker 61 . 

[0057] Th data processor 53 in the cellular phone 20 
shown in Fig. 10 includes a central processing unit 
(CPU) 62, a direct memo7 access controller (DMAC) 
63, a read-only memory (ROM) 64 holding operating 
programs or the like for the CPU62, a random access 
memory (RAM) 65 used In a work area of the CPU62, 
and an input/output circuit (I/O) 66 such as an input/out- 
put port, a serial interface or the like. In the example of 
the cellular phone 20, although not restricted in partic- 
ular, operating programs such as a voice codec process 
for voice encoding/decoding, a channel codec process 
as a layer process, and a system control process or the 
like executed by the data processor 53 are held In the 
R0M64. A process for setting a transfer control condi- 
tion for the DMAC63 is performed by executing the cor- 
responding operating program stored in the ROM64 by 
the CPU62. 

[0058] Although not restricted in particular, an input 
switch unit 70, a display controller 71 and a card inter- 
face controller 72 are connected to the 1/066 of the data 
processor 53. The input switch unit 70 includes a largo 
number of input switches capable of inputting figures 
and characters or the like by function designations. The 
card interface controller 72 perfonns interface control 
between a multifunction IC card MFC mounted in a card 
slot 21 and a data processor 53. The data processor 53 



has the function of perfonning control for suitably dis- 
playing, on a liquid crystal display 75 viathe display con- 
troller 71 . states of the cellular phone 20, such as a 
transmit telephone number, an incoming telephone 
5 number, a communication state, a battery voltage, etc. 

«MultaDank memory card» 

[0059] Rg. 11 shows a configuration of a multibank 
10 memory card illustrative of a second example of an 10 
card according to the present invention with a forni of 
connections between connector terminals and circuit 
units as a principal base. 

[0060] The multibank memory card MBC shown in 
IS Fig. 1 1 has an array similar to the multifunction IC card 
MFC shown in Fig. 1. Connector temninals 2 of #1 
through #13 provided in a zigzag form are disposed on 
a card substrate 1 in two rows. Memory card units 3 and 
3A are connected to the connector terminals 2 of #1 
20 through #13 so as toconstitute a parallel-operable multi- 
bank nnemory. Reference numerals 5 indicate connect- 
ing wirings that show a generic designation for wiring 
patterns, bonding wires, etc. for connecting the memory 
card units 3 and 3A to the connector temiinals 2. 
25 [0061] The memory card unit 3 is connected to the 
connector temnlnals 2 of #1 through #8 and #1 3 and has 
the same configuration as the memory card unit 3 of the 
multifunction IC card MFC shown in Fig. 1. Thus, the 
memory card unit 3 is operable as a multimedia card as 
30 shown in the column of 7pin (1 bit) of Fig. 1 2 in the same 
manner as described above. Further, the memory card 
unit 3 is capable of perfonmlng an input/output operation 
of 4-bit parallel data in a manner similar to an SD card 
as shown in the column of 9pin {4bit) of Fig. 12. Oper- 
as ating modes thereof are detemiined according to the 
states of the connector terminals 2 when connected to 
acard slot as described above. A multimedia card mode 
and an SPI mode for multimedia card compatible oper- 
ating modes are detemnlned according to the designa- 
te tions at on-initialization for the memory card unit 3 by a 
host device as described above. 
[0062] The memory card unit 3A is provided only with 
a function as a memory card capable of pertomning only 
a 1 -bit sertat input/output based on the multimedia card. 
45 The memory card unit 3A is supplied with a ground volt- 
age Vssl , a power supply voltage Vdd and a ground 
voltage Vs32 from the connector terminals of #3, #4 and 
#6 shared with the memory card unit 3. In the multimedia 
card mode, #9 functions as a reserve terminal NC-2 
so (open or fixed to a logical value T), #10 functions as a 
command terminal CMD-2 (which perfonns the input of 
a command and the output of a response signal), #11 
functions as a clock input tonminal CLK-2, and #12 func- 
tions as a data input/output terminal Data-2, respective- 
55 ly. In the SPI mode, #9 functions as a chip select temninal 
CS-2 (negative logic), #10 functions as a data input ter- 
minal Din-2 (used for the input of data and a command 
from the host device to the card). #11 functions as a 
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clock input terminal CLK-2, and #12 functions as a data 
output tenninal Dout-2 (which performs the output of da- 
ta and status from the memory card to the host device), 
respectively. The multimedia card mode and the SPI 
mode are detemnined depending on the designations at 
the initialization for the memory card unit 3A by the host 
device as described above. 

[0063] When the muttibank memory card M BC shown 
in Fig. 11 is mounted in a card slot 21 having 13 slot 
tenninals 22 as illustrated in Fig. 6 to interface with the 
host device, operating modes capable of being intro- 
duced into the respective memory card units 3 and 3A 
when the two memory card units 3 and 3 A are operated 
in parallel, are firstly a fomri for setting both to a multi- 
media card mode or an SPI mode in multimedia card 
compatible modes as illustrated in the column of 13ptn 
(A) of Fig. 12. Secondly, as Illustrated in the column of 
ISpIn (B) of Fig. 12, operating modes are a form for set- 
ting the memory card unit 3 to an operating mode capa- 
ble of perfomiing a 4-bit parallel input/output, and a form 
for setting the memory card unit 3A to a multimedia card 
mode in the multimedia card compatible modes. In any 
case, the host device is capable of controlling both the 
memory card units 3 and 3A included in one IC card in- 
dependent of each other and enables even a parallel 
operation thereof perfectly. 

« Prevention of power-to-power short» 

[0064] In the multifunction IC card MFC shown in Fig. 

I and the muttibank memory card MBC shown in Fig. 

I I . consideration to the prevention of a power-to-power 
short has been made to the array of the connector ter- 
minals 2 in two rows back and forth. In the above-de- 
scribed example, no terminal is disposed in the rear of 
the temninal of #4 corresponding to a power supply con- 
nector terminal. At the section in which the connector 
temninals 2 are disposed in the zigzag fomn as illustrated 
in Fig. 6. the short lenninals 22(S) and the long terminals 
22(L) in the slot temfiinals 22 of the card slot 21 are al- 
ternately densely disposed with pitches each equivalent 
to one-half the pitch of each connector terminal 2, On 
the other hand, if no connector temnlnals 2 exist in the 
rear as in the case of #4, then the long slot terminals 22 
(L) are not disposed on both sides of the slot terminal 
22(Vdd) conrespondtng to the connector terminal 2 of #4 
for the supply of the power supply voltage (Vdd) as il- 
lustrated in Fig. 6. 

[0065] Let's assume an IC card 25 wherein as illus- 
trated i n Fig. 1 3(A) on the contrary, data terminals of # 1 0 
and #1 1 are disposed in the rear of a connector temriinal 
of #4 for the supply of a power supply voltage (Vdd). In 
a card slot 26 corresponding to the IC card 25, a long 
slot temninal 26Ab is disposed adjacent to a slot terminal 
26Aa corresponding to the connector terminal of #4. * 
[0066] When the IC card 25 of Fig. 13 is inserted into 
the card slot 26, a contact point (■ mark portion) of the 
slot terminal 26Ab is brought into sliding contact with the 



surfaces of the connector tenminal of #4 inputted with 
the power supply voltage Vdd and a connector temriina! 
of #3 inputted with a circuit ground voltage Vss as illus- 
trated in Fig. 13(B). When, at this time, the slot temninal 

5 26Aa supplied with the power supply voltage Vdd is 
made conductive to the connector terminal of #4, and 
the slot terminal 26Ac supplied with the circuit ground 
voltage Vss is made conductive to the connector termi- 
nal of #3, the power supply voltage Vdd and the ground 

10 voltage Vss are short-circuited via a contact point of 
26Aa, a contact point between #4 and 26Ab and a con- 
tact point between #3 and 26Ac as shown in Fig. 1 3(C). 
[0067] Owing to the non -provision of the connector 
temninal in the rear of the tenninal of #4 corresponding 

15 to the power supply connector terminal as illustrated in 
Fig. 6. the possibility of such power short can be pre- 
vented before happens. 

[0068] While the invention made above by the present 
inventors has been described specif k:ally based on the 
20 illustrated embodiments, the present invention is not 
limited to them. Various changes can be made thereto 
within the scope not departing from the substance there- 
of. 

[0069] For example, the present invention can be ap- 
25 plied even to a memory card excluding outer specs of a 
multimedia card, e.g., an IC card based on other stand- 
ard, such as a compact flash memory or the like. Ac- 
cordingly, the size of a card substrate, the number of 
connector terminals, and the functions of the connector 
30 temninals. etc. are not limited to the above-description 
and can be suitably changed. A memory mounted to an 
IC card of the present invention is not limited to a non- 
volatile memory. The memory may be volatile memories 
(SRAM, DRAM, etc.). The non-volatile memory is not 
35 limited to ttie flash memory and may be a fenroelectric 
memory. 

INDUSTRIAL APPLICABILITY 

40 [0070] The present invention can be used in a cellular 
phone such as aGSM, and other personal digital assist- 
ance as a multifunction IC card. Also the present inven- 
tion can be widely used in an auxiliary storage or the like 
for each of a digital video camera, a digital still camera 

45 and other electronic equipment as a multlbank memory 
IC card. Further, the function of a bankbook, a credit 
card, an IC card or the like can be also incorporated to- 
gether with a memory function as the function of themul- 
tifunction IC card. 

so 

Claims 

1. An IC card comprising: 

55 

a first functional block and a second functional 
block each comprising a semiconductor inte- 
grated circuit; and 
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a plurality of connector terminals exposed. 

wherein said plurality of connector temninals 
are disposed in plural rows in a zigzag fashion be- 
tween columns adjacent to one another back and s 
forth as viewed in an insertion direction of said IC 
card, and 

wherein said connector temninals include a 
first connector tennlnal connected and dedicated to 
the first functional block, a second connector temai- io 
nal connected and dedicated to the second func- 
tional block, and a third connector terminal sharing 
an operating power supply commonly to both the 
first functional block and the second functional 
block. 

2. An IC card comprising: 

a first functional block and a second functional 
block each comprising a semiconductor inte- 
grated circuit; and 

a plurality of connector temninals exposed, 

wherein said plurality of connector temninals 
have an array of two columns f omned back and forth 25 
as viewed in an IC card insertion direction, and an 
array of temninal-to-terminal areas between the 
connector tennina Is disposed in a first column, and 
terminal-to -terminal areas between the connector 
temiinals disposed in a second column are shifted 30 
from each other In a column direction, and 

wherein said connector terminals include a 
first connector terminal connected and dedicated to 
the first functional block, a second connector tenni- 
na! connected and dedicated to the second func- 3S 
tional block, and a third connector tennninal sharing 
an operating power supply commonly to both the 
first functional block and the second functional 
block. 

40 

3. An IC card comprising: 

a first functional block and a second functional 
block each comprising a semiconductor inte- 
grated circuit; and 

a plurality of connector temninals exposed, 

wherein said plurality of connector temninals 
have an array of two colum ns formed back and forth 
as viewed in an IC card insertion direction, and a so 
column-direction layout of the connector terminals 
disposed in a first column and a column-direction 
layout of the connector terminals disposed in a sec- 
ond column are shifted from each other in a column 
direction, and 

wherein said connector terminals include a 
first connector temnlnal connected and dedk^ated to 
the first functional block, a second connector termi- 



nal connected and dedicated to the second func- 
tional block, and a third connector temiinal sharing 
an operating power supply commonly to both the 
first functional block and the second functional 
block. 

4. The IC card according to claim 2 or 3. wherein the 
connector temnlnal at one end extending in a col- 
umn direction of the connector terminals disposed 
in the second column extends to a position where 
said connector terminal adjoins, in a column direc- 
tion, the connector terminal disposed in the first col- 
umn and placed at one end extending in a column 
direction of the connector temninals thereof, and 

wherein the connector temnlnal at the other 
end extending in a column direction of the connec- 
tor temninals disposed in the second column ex- 
tends to a position where said connector temnlnal 
adjoins, in a column direction, the connector temni- 
nal disposed in the first column and placed at the 
other end extending in a column direction of the 
connector terminals thereof, 

5. The tC card according to any of claims 1 to 4, where- 
in the first functional l?lock is a first memory card 
unit including an electrically rewritable first non-vol- 
atile memory, and a first controller which performs 
access control on the first non-volatile memory in 
accordance with instructions supplied from the first 
connector temninal and control on an interface with 
the outside via the first connector temninal, and 

wherein the second functional block is a sec- 
ond memory card unit including an electrteally re- 
writable second non-volatile memory, and a second 
controller which perfomns access control on the 
second non-volatile memory in accordance with in- 
structions supplied from the second connector ter- 
minal and control on an interface with the outside 
via the second connector terminal. 

6. The IC card according to claim 5, wherein said first 
controller has a security function for encrypting data 
written into the first non-volatile memory and de- 
crypting data read from the first non-volatile mem- 
ory or effecting other encryption on the data, and 

wherein the second controller has a security 
function for encrypting data written into the second 
non-volatile memory and decrypting data read from 
the second non-volatile memory or effecting other 
encryption on the data. 

7. The IC card according to claim 5, wherein the first 
connector temninal includes a clock temninal and a 
data temninal, the second connector terminal in- 
cludes a clock temninal and a data temninal, and the 
third connector temninal includes a source voltage 
supply terminal and a ground voltage supply temni- 
nal, and 
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wherein the first memory card unit and the minal. 
second memory card unit are configured as a par- 
allel operable multibank memory unit. 



a ThelCcardaccordingloanyofclaimsl to4,where- 5 
in the first functional block is a first data processing 
unit provided with a first non-volatile memory, and 
a first controller which perfomis access control on 
the first non-volatile memory and perfomns control 
on an interface with the outside via the first connec- f o 
tor terminal. 

wherein the second functional block is a sec- 
ond data processing unit provWed with a second 
non-volatile memory, and a second controller which 
perTonms access control on the second non-volatile ^5 
memory and perfomis control on an interface with 
the outside via the second connector lemainal, and 

wherein the first data processing unit and the 
second data processing unit respectively have are- 
as for storing secrete codes for security, separately. ^ 

9. The IC card according to claim 8. wherein the first 
data processing unit is configured such that a se- 
crete code is written into a secrete code storage ar- 
ea at a non-volatile menrxjry manufacturing stage, 25 
and the second data processing unit is configured 
such that a secrete code is written into a secrete 
code storage area at a manufacturing stage of the 

IC card. 

30 

10. The IC card according to clairti 8 or 9, wherein the 
first data processing unit functions as a memory 
card unit, and the second data processing unit func- 
tions as an SIM card unit brought into microcompu- 
terization. ^ 



1 1 . The IC card according to claim 1 0, wherein the first 
controller has a security function for encrypting data 
written into the first non-volatile memory and de- 
crypting data read from the first non-volatile mem- 
ory or effecting other encryption on the data. 

12. The IC card according to claim 8 or 9, wherein the 
first connector terminal includes a clock temrtinal, 
data terminals of plural bits and a command temrii- ^ 
nal of one bit, the second connector terminal In- 
cludes a dock terminal, a data terminal and a reset 
terminal, and the third connector tenminal includes 

a source voltage supply tenninal and a ground volt- 
age supply terminal. 

13. The IC card according to claim 2 or 3, wherein the 
third connector terminal includes a connector termi- 
nal disposed in a first column and used for source 
voltage supply, and a connector terminal column S5 
corresponding to a second column is provided so 

as to have a lemninal -to-terminal area at a position 
adjacent to the source voltage supply con necto r ter- 
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FIG. 2 
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FIG. 11 
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